Background: Continuing education (CE) is an internationally recommended approach as a lifelong learning model for pharmacists, enabling them to maintain the necessary knowledge, skills and ethical attitudes so as to remain current and competent in their practice. Objectives: The objective of this study is to 1) describe factors associated with taking different types of CE courses among pharmacists in Lebanon, and 2) assess the correlation between types of CE activity and the attitude of Lebanese pharmacists (motivation and value) and their computer literacy. Methods: This is a cross-sectional observational study conducted between February and May 2017, using a random sample of Lebanese pharmacists from all districts of Lebanon. All pharmacists were eligible to participate; the sample consisted of those who agreed to complete the questionnaire. The questionnaire includes questions about computer literacy, motivation and value about CE, in addition to sociodemographic characteristics of pharmacists. Results: Out of the 750 questionnaires distributed, 628 (83.73%) were filled out and returned to be analyzed. The mean age of the participants was 39.04 (SD 10.57) years, 66.9% of them were females, and 41.1% of them had a bachelor degree in pharmacy and worked in Mount Lebanon. Among the 628 respondents, 567 (90.3%) have earned at least one CE credit. Of those, 5.4% took mainly online courses, 15.4% took mainly live courses and the remaining took both types of CE. Higher motivation (aOR=1.05; CI 0.994-1.109) and higher value (aOR=1.076; CI 0.968-1.197) were associated with higher odds of taking live CE courses. Higher motivation (aOR=1.07; 95%CI 0.994-1.152) was associated with higher odds of taking online CE courses. Higher motivation (aOR=1.059; 95%CI 1.006-1.114) and higher general confidence with computer use (aOR=1.058; 95%CI 1.012-1.106) were significantly associated with higher odds of taking both types of CE courses. Conclusions: A high percentage of Lebanese pharmacists enrolled in the CE system, mainly driven by motivation and value of CE, in addition to a higher general confidence in computer use. Further efforts should be exerted by the Lebanese Order of Pharmacists to motivate pharmacists and help them improve their computer literacy, which is expected to improve not only enrollment in CE activities, but also the completion of their CE requirements.
INTRODUCTION
Continuing education (CE) is an internationally recommended approach to lifelong learning for pharmacists and other health care professionals, enabling them to acquire the necessary knowledge, skills and ethical attitudes, while remaining current and competent in their practice. 1, 2 . Regulatory bodies in many countries have the responsibility to ensure the enrollment of health care professionals to CE programs. In a changing and increasingly complex profession, and with rapid medical and technological advances, the need for lifelong learning for pharmacists is irrefutable as it has been shown to increase the knowledge of pharmacists about several topics of importance to their practice; this is expected to have positive effects on patients' outcomes and is motivating pharmacists to enroll in CE programs. 3, 4 In fact, motivation is an important factor in adult learning because it is where their ideas and emotions join to fulfill personal, cultural, and spiritual commitments. 5 Nevertheless, despite the importance of CE, some pharmacists are still reluctant to adhere to CE programs: several factors (lack of time, long distances, costs, etc.) constitute barriers to enroll in CE programs, and many studies evaluated these barriers and suggested solutions to overcome it. [6] [7] [8] Moreover, some learners feel that they are self-learners and prefer individual work over a collaborative activity: in the US, the Institute of Medicine described selfdirected learning by "an approach to learning whereby the structure, planning, implementation, and evaluation of learning are initiated by the learner". 9 Thus, one solution to overcome barriers to live CE attendance and please selflearners was the introduction of new technologies, such as online learning: in fact, e-learning rapidly became a part of undergraduate courses and an adjunct to traditional
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Attitudes of Lebanese pharmacists towards online and live continuing education sessions learning activities for healthcare professionals in many countries, especially Europe, USA, Australia, and Canada. 10 Evidence from Great Britain indicates that the majority of pharmacists were able to demonstrate they can self-direct their learning at the required level. 11, 12 Consequently, computer skills play a major role in the preference of the type of CE activity. In Australia, pharmacists prefer selflearning online activities due to barriers of accessibility to reach conferences, in terms of time, location and cost, but the lack of confidence in using technology might still be affecting the choice of pharmacists regarding the type of CE programs. 13 In Lebanon, the total number of registered pharmacists is 7391 with 61.1% females, and the highest percentage of pharmacists work in a community setting (47.2%). In January 2014, the Lebanese Order of Pharmacists (OPL, the official pharmacists' association in Lebanon) started implementing the law number 190 that was enacted in November 18, 2011, on mandatory CE to Lebanese pharmacists. 14 This law stipulates that all pharmacists living in Lebanon and registered with the OPL are required to complete 15 CE credits per year of which at least 5 should be live, in order not to lose their registration with to the OPL. In Lebanon, registration with the OPL is mandatory to practice pharmacy after earning a pharmacy degree and passing the national examination termed "colloquium". 15, 16 To help pharmacists complete their live requirements, the OPL organized scientific annual congresses, professional days and conferences in Beirut and remote regions. No tests are performed nor required to earn credits related to these live activities, but the attendance is strictly monitored. The OPL also acquired a Learning Management System (LMS) for online courses of interest to many sectors of the profession, where participants must pass a test (passing grade 80%) after taking the course. This LMS, available through the OPL e-Library platform, records all the activities and allows generating reports with detailed activity per pharmacist. It also allows the administrator to add external activities (not organized by the OPL) so all the credits can be retrieved in one file. It is accessible from any connected device (phone, tablet or computer) thus, pharmacists can take their required credits anywhere anytime . 17 All CE activities (online and live) are offered to the pharmacists free of charge, as stipulated by the law.
There are few published studies in Lebanon showing the extent to which Lebanese pharmacists from different professional sectors are currently involved in CE programs, their value and motivation towards CE, and the type of CE activities they prefer. For this sake, the objective of the present study is to 1) describe factors associated with taking different types of CE courses among pharmacists in Lebanon, and 2) assess the correlation between types of CE activities and the attitude of Lebanese pharmacists (motivation and value) and their computer literacy.
METHODS

Study Design
This is a cross-sectional observational study conducted between February and May 2017, using a random sample of Lebanese pharmacists from all districts of Lebanon. All pharmacists were eligible to participate; the sample consisted of those who agreed to complete the questionnaire.
Data collection
Data collection was done by a team of pharmacists who were not related to the study. Prior to the questionnaire administration, they explained the study objectives that are stated at the beginning of the questionnaire with no further information to avoid influencing respondents. After obtaining an oral approval, the participant was handed the self-administered questionnaire. The investigator remained at the disposition of the participant for any clarification needed. Each questionnaire required 15 minutes to complete.
Sample size and questionnaire distribution
According to the Epi info sample size calculations, providing a population size of 7391 pharmacists (OPL, 2017), a confidence level of 95%, a margin of error of 4%, and since 67% of the pharmacists have enrolled in the CE system (OPL official reports, 2017), a minimal sample of 495 pharmacists was targeted. Based on a comprehensive list of all registered pharmacists provided by the OPL, the questionnaire was distributed to a random sample of 750 pharmacists out of a total of 7391 pharmacists living in Lebanon to take refusals into account; 628 (83.73%) pharmacists filled out and returned the questionnaire.
Questionnaire
The questionnaire was developed and reviewed by ten experienced academics and pharmacy practitioners. It was then piloted on a sample of 10 pharmacists prior to its finalization and distribution. The pilot study revealed no need for modification; its results were thus included in the study. The final version of the questionnaire is presented in Appendix.
The questionnaire comprised four distinct sections. Section 1 clarified socio-demographic characteristics, including years of experience in pharmacy practice, the number of working hours per day, and the highest degree achieved. Section 2 was designed to obtain information about technology and computer literacy; questions included were about the pharmacist's available connected device, the type of smart phone owned, time spent over the internet per day, and some questions about difficulty accessing the OPL e-library and LMS platform to take online courses. In addition, the general confidence with computer use scale18, composed of twelve items, was used to assess computer literacy among community pharmacists. The answers were scored according to a Likert scale (1 for strongly disagree and 5 for strongly agree). The total score was computed by adding the answers to all questions; higher scores would indicate higher computer literacy. Section 3 was designed to assess the pharmacists' communication with OPL, by asking questions about having the OPL mobile application, reading messages the OPL sends through the application or by text message, if the pharmacist is aware about the number of CE credits earned to date and to be completed by the end of December 2019. Section 4 assessed questions about CE. Four questions were used to assess how much the pharmacist values CE and eight questions to assess his/her motivation to enroll in a CE program respectively. 17, 19 For motivation and value of CE, questions were summarized into indices: one for motivation, and one for value. Moreover, questions about reasons for rarely/not adhering to CE were included as well.
Major variables
The major dependent variables were enrolling in the CE system, defined as the earning of at least one CE credit, taking mainly online courses versus no (includes taking live courses, mixed courses, and not taking any CE), taking mainly live courses versus no (includes taking online courses, mixed courses, and not taking any CE). The major independent variables were: motivation for CE, value of CE and computer literacy, as defined in the abovementioned section.
Statistical analysis
Statistical analyses were performed using SPSS version 23 (IBM SPSS Software, Chicago, IL, USA). Descriptive statistics were calculated using mean and standard deviation for continuous measures, counts and percentages for categorical variables.
To confirm the questionnaire construct validity in the Lebanese population, a factor analysis was launched using the principal component analysis technique, with a promax rotation for the motivation, value and general confidence with computer use scales since the extracted factors were found to be significantly correlated. The Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity were ensured to be adequate. The retained number of factors corresponded to Eigenvalues higher than one. Moreover, Cronbach's alpha was recorded for reliability analysis for the different scales. This maneuver was conducted respectively for motivation, value and confidence with computer use scales.
The data was not normally distributed; however, having a big sample size would not affect the use of parametric tests. 20 In the bivariate analysis, the Student t-test was used to compare the means of 2 groups, whereas the ANOVA test was used to compare between 3 or more means. The Pearson correlation coefficient was used to correlate between quantitative variables.
A multinomial regression was conducted using a stepwise method, and taking the type of CE done (none, live only, online only and both types) as the dependent variable. The significance level for variables entering in the multinomial regression model was set at 0.2 to decrease confounding. Adjusted odds ratios (aOR) and 95% confidence intervals (95%CIs) were calculated. A p-value of 0.05 was considered statistically significant.
Ethical aspect
The Lebanese University ethics committee waived the need for approval as the study was observational and respected participants' confidentiality.
RESULTS
Sociodemographic characteristics
Out of the 750 questionnaires distributed, 628 (83.73%) were filled out and returned to be analyzed. Among the 628 respondents, 567 (90.3%) have earned at least one CE credit. Of those, 5.4% declared taking mainly online courses, 15.4% mainly live courses and the remaining both types of CE.
The sociodemographic characteristics of the participants are summarized in Table 1 . The mean age of the participants was 39.04 (SD 10.57) years, 66.9% of them were females, and 41.1% of them had a bachelor degree in pharmacy and worked in Mount Lebanon. In addition, the highest percentage of interviewed pharmacists (62.4%) were community pharmacy employers, with a mean years of practicing pharmacy for the whole sample of 13.32 years, a mean of 6.01 working days per week and a mean of 10.56 working hours per day. The results also showed that 373 (59.4%) owned a computer, 355 (56.5%) owned a smart phone. The description of other characteristics of participants can be found in Table 2 .
Scales validity and reliability
The description of the answers to each question of the motivation, value and general confidence of computer use can be found in Online appendix Table 1 . The Cronbach alpha of the value index was 0.686 and that of the motivation scale was 0.800. As for the computer literacy scale, it was 0.716. The factor analyses conducted on the general confidence scale with computer use, the value and motivation scales are presented in Online appendix Table 2 .
Out of all the items of general confidence with computer use scale, none of the items was removed. All items could be extracted from the list, since no items over-correlated to each other (r>0.9), had a low loading on factors (<0.3) or because of a low communality (<0.3). The factor analysis for the general confidence with computer use scale was run over the whole sample (Total n=628). The scale items converged over a solution of two factors that had an Eigenvalue over 1, explaining a total of 57.11% of the variance. A Kaiser-Meyer-Olkin measure of sampling adequacy of 0.878 was found, with a significant Bartlett's test of sphericity (p<0.001).
Out of all the items of the value scale, none of the items was removed. All items could be extracted from the list, since no items over-correlated to each other (r>0.9), had a low loading on factors (<0.3) or because of a low communality (<0.3). The factor analysis for the general confidence with computer use scale was run over the whole sample (Total n = 628). The scale items converged over a solution of one factor that had an Eigenvalue over 1, explaining a total of 67.62% of the variance. A KaiserMeyer-Olkin measure of sampling adequacy of 0.773 was found, with a significant Bartlett's test of sphericity (p<0.001).
Out of all the items of the motivation scale, none of the items was removed. All items could be extracted from the list, since no items over-correlated to each other (r>0.9), had a low loading on factors (<0.3) or because of a low communality (<0.3). The factor analysis for the general confidence with computer use scale was run over the whole sample (Total n=628). The scale items converged over a solution of two factors that had an Eigenvalue over 1, explaining a total of 60.86% of the variance. A KaiserMeyer-Olkin measure of sampling adequacy of 0.868 was found, with a significant Bartlett's test of sphericity (p<0.001).
Bivariate analysis
The bivariate analysis of factors associated with enrolling in the CE program showed that significantly higher means value and motivation indices were found in pharmacists who enrolled in the CE program compared to those who did not. Table 3) .
Multivariable analysis
The results of the multinomial logistic regression analyses are shown in Table 4 . A first logistic regression, comparing participants taking live CEs only versus no CEs as the dependent variable, showed that higher motivation to CE (aOR=1.05) and higher value of CE (aOR=1.076) were associated with higher odds of doing live CEs (Table 4 , Model 1). When comparing participants doing online CEs only to those who did not do any CEs, the results showed that higher motivation to CE (ORa=1.07) was associated with higher odds of doing online CEs (Table 4 , Model 2). When comparing participants who do both live and online CEs versus those not doing any CEs, the results showed that higher motivation to CE (ORa=1.059) and higher general confidence with computer use (computer literacy) (ORa=1.058) were significantly associated with higher odds of doing both types of CEs (Table 4 , Model 3).
DISCUSSION
In this study, we found that significantly higher value and motivation indices were associated with enrolling in the CE system. Higher motivation to do CE and higher value of CE were associated with higher odds of doing live CE. Higher motivation to do CE was associated with higher odds of doing online CE. Also, a higher motivation to do CE was significantly associated with higher odds of doing both types of CEs.
Limitations and strengths
This study has several limitations. To start with, there is an over-representation of pharmacists who have enrolled in the CE system (90.3% in the sample vs. 67% in OPL official reports): this could be explained by the fact that the majority of respondents are pharmacists interested in CE programs. However, we do not think that this would affect our results in a major way. Second, our results might be prone to self-report bias. The pharmacists subjectively selfassessed themselves in terms of computer skills; therefore, the findings might be overestimated as a result of potential social desirability bias. Furthermore, there were items that required the pharmacists to recall some historical data, thereby predisposing the findings to recall bias. Another major limitation was the participation of many interviewers in data collection, which may lead to interviewer bias. For this sake, prior training of the interviewers and the use of a single translated version of the questionnaire were applied to limit this type of bias. Not to forget the workload at some pharmacies that prevented them from filling out accurately the questionnaire, which ended up in lack of information. This study is also limited by the fact it is evaluating the early stages of applying the CE system, with the possibility that results could change with time. Therefore, to assess long-term outcomes of the program, further research needs to be undertaken to learn about sustained impact on skills and use of the Internet as a source of information for practice. Finally, a residual confounding might be possible due to the fact that some variables were not studied in this analysis.
Despite these limitations, this study is among the few studies conducted in the region to assess the effect of computer literacy, motivation for CE and value of CE among pharmacists, on enrollment in a CE program. Moreover, the survey was distributed on the six governorates of Lebanon which may increase the generalizability of the results.
Interpretation of findings
These results are similar to those reported through other studies where motivation increased participation to CE; several researchers explain these results using the selfdetermination theory presented by Deci & Ryan, where tendency to grow is a natural process of human beings; it finds its roots in intrinsic and extrinsic motivation, while amotivation is a state of passive behavior, where humans are unable to accomplish required outcomes. 21, 22 Moreover, studies state that learning and motivation should be well integrated to ensure that professionals maintain a positive attitude towards CE and meet their needs for current practice. 23 A significantly higher percentage of pharmacists with a PharmD (41.3%) or PhD (3.9%) degree enrolled in the CE program compared with those who did not. This can also be explained by the self-determination theory, since people who voluntarily achieve higher degrees of education (although not officially required) are the ones who mainly 
Future research
Since we did not assess the factors associated with value and motivation of pharmacists to enroll in the CE program, further research is suggested focusing on the following factors to meet pharmacists' expectations: quality of instruction, quality of curriculum, relevance and pragmatism, interactive classrooms and effective management practices, progressive assessment and timely feedback, self-directedness, conducive learning environment, and effective academic advising practices. All these factors proved to be crucial according to previous studies among adult learners. 5, 25 Furthermore, assessing autonomous and controlled motivation types would be essential to further increase motivation types among Lebanese Pharmacists.
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CONCLUSIONS
A high percentage of Lebanese pharmacists earned at least one CE credit, mainly driven by motivation and value of CE, in addition to a higher general confidence in computer use. Further efforts should be exerted by the OPL to motivate pharmacists and help them improve their computer literacy, which is expected to improve not only enrollment in CE activities, but also the completion of their CE requirements.
